A ganglionic stimulant, 1,1-dimethyl-4-phenylpiperazinium, caused both cholinergic and adrenergic responses in the isolated mouse atrium.
An isolated atrial preparation of the mouse is useful for analyzing the actions of drugs on the myocardium, autonomic neurons and endocardial endothelium. The aim of the present study was to examine the functions of intrinsic neurons of the atrium using a ganglionic stimulant, 1,1-dimethyl-4-phenylpiperazinium (DMPP). DMPP (1-100 μM) caused a negative chronotropic action followed by a positive chronotropic action in spontaneously beating right atria and also caused biphasic inotropic actions consisting of initial inhibition followed by potentiation of electrical field stimulation (EFS)-induced contraction in the left atria. Inotropic actions in the left atria induced by DMPP were characterized using some autonomic drugs and M2 and/or M3 muscarinic receptor knockout (M2R-KO, M3R-KO and M2M3R-KO) mice. Atropine and hexamethonium decreased the initial negative inotropic actions of DMPP. In the atria from pertussis toxin-treated, M2R-KO and M2/M3R-KO mice, the negative inotropic actions were abolished. On the other hand, the following positive inotropic actions were decreased by hexamethonium, atropine and atenolol. In the atria from reserpine-treated mice, positive inotropic actions were also decreased. The positive inotropic action induced by DMPP was almost the same in M2R-KO mice but was reduced in both M3R-KO mice and M2/M3R-KO mice. In conclusion, DMPP caused biphasic inotropic/chronotropic actions in the mouse atrium through activation of intrinsic cholinergic and adrenergic neurons. M2 and M3 muscarinic receptors and β1-adrenoceptor are thought to be involved in these actions.